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We showed formerly [1] thatb-oxo-a-chloro-
aldehydes hydrazones when treated with sodium
methylate underwent an uncommona-elimination
followed by dimerization.

During the investigation of reactionbetween
a-chlorocarbonyl compoundsI with mercaptoethanol
we observed that hydrazoneIa underwent catalytic
a-elimination affording compoundII , and hydrazone
Ib was involved in cyclocondensation resulting in
heterocycleIII .

The structure of compoundsII, III was proved by
1H and 13C NMR spectroscopy.

The quite dissimilar course of two reactions may
be rationalized taking into consideration the structural
features of the presumed intermediates A arising as a
result of nucleophilic substitution of chlorineatom.

It is known that in compounds of PhC(O)CH2X type
(where X is an electron-acceptor substituent) the enol
form content amounts to 90% whereas insubstances
with an ethoxycarbonylgroup, EtOC(O)CH2X, the
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R = EtO (a), Ph (b).
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enol content is in the range of 7.70103332.501031%
[2].

This fact suggests that benzoyl-substituted inter-
mediate A through enolform C easilycyclizes into

heterocycle III whereas ethoxycarbonyl-containing
intermediate A by acid proton elimination presumably
through carbene B transforms into polyfunctional
compound II .
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The results of this study unambiguously indicate
that mercaptoethanol is a catalyst of thea-elimination
process. Actually we proved experimentally that
ethoxycarbonyl-susbstituted hydrazone in the presence
of catalytic amounts of mercaptoethanol, 1,2-ethane-
dithiol, and 2-propanethiolsuffered [dimerizational
a-elimination.]

It should be noted thata-elimination is fairly rare
event [3, 4]. Amongaryl and alkyl halides relatively
small number of examples is known [5, 6].

Thus for the first time a catalytica-elimination of
functionally substituteda-halocarbonyl compounds
was discovered.

Reaction of ethyl 3-(2,4-dinitrophenylhydr-
azono)-2-chloropropanoate with mercaptoethanol.
(a) To a solution of 3 g (9 mmol) of hydrazoneIa in
15 ml of anhydrous DMSO at 15oC while stirring
was added dropwise 0.7 g (9 mmol) of mercapto-
ethanol in 5 ml ofDMSO. Theseparated precipitate
of compound II was filtered off and recrystallized
from DMSO, yield 85%, mp 2403242oC (publ. 2403
242oC [1]). Melting point determination on asample
mixed with an authentic substance showed no depres-
sion.

(b) To a solution of 3 g (9 mmol) of hydrazoneIa
in 15 ml of anhydrous DMSO at stirring wasadded
dropwise 0.9 mmol of mercaptoethanol or 1,2-ethan-
edithiol or 2-propanethiol in 2 ml ofDMSO. The
separated precipitate of compoundII was filtered off
and recrystallized fromDMSO, yield 80%, mp
2403242oC.

2-Phenyl-5, 6-dihydro-1, 4-oxathiine-3-carb-
aldehyde 2,4-dinitrophenylhydrazone (III). A solu-
tion of 3 g (8.28 mmol) of hydrazoneIb in 30 ml of
anhydrous ethyl acetate wasstirred at heating to
~50oC till hydrazoneIb completely dissolved. Then
a solution of0.65 g (8.28mmol) of mercaptoethanol

in 5 ml of ethyl acetate was addeddropwise. The
reaction mixture was boiled for 5 h, then it was
cooled toroom temperature, and 3 h later the separat-
ed precipitate of compoundIII was filtered off,
washed with ethyl acetate and acetone, and recrystal-
lized from DMSO. Yield 2.9 g (84%), mp 2143
216oC. IR spectrum,n, cm31: 1470 (C=N), 2880
(NH2

+ ), 3260 (NH). 1H NMR spectrum [(CD3)2SO],
d, ppm: 3.23 m (2H, SCH2), 4.15 m (2H, 2OCH2),
7.41 s (5H, Ph), 8.39 s (1H,CH=N), 11.75 s (1H,
NH). 13C NMR spectrum [(CD3)2SO], d, ppm: 25.00
(SCH2), 67.10 (OCH2), 95.80 (=C3S), 107.50, 117.50,
123.00, 135.00, 144.00 (Ar), 127.50, 128.30, 129.75,
136.50 (Ph), 148.00(CH=N), 157.50 (O3C=).
Found, %: Cl 8.99; N 13.57. C17H15ClN4O5S. Cal-
culated, %: Cl 8.40; N 13.25.

IR spectra were recorded on UR-20 instrument.
1H NMR spectra were registered on spectrometer
Tesla BW-567 at 100 MHz, reference HMDS.
13C NMR spectra were measured on spectrometer
Bruker MSL-400 at100.6MHz, referenceHMDS.
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